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General description 


The Westinghouse WM 296G sextuple NAND gate 
package contains six independent inverter gates, 
each with a collector resistor and a fan-in of one. 
The collectors of two or more of these inverters 
may be externally connected to obtain the NOR 
function as shown below. 


NOR function 


Design features t 


@® Fan-out 11 minimum 

@ One-state noise margin 3.80 v minimum 

@ Zero-state noise margin 550 mv minimum 

@ Switching time 40 ns maximum 

@ Power consumption 15 mw maximum per gate 


Reliability assurance 


EVERY unit receives 

@ High temperature storage bake at +150°C 
@ 3 cycles of thermal shock —65°C to +100°C 
@ 30,000 G centrifuge 

® Gross and helium hermeticity tests 


t At Vec — 6.0 V and at 25°C 


August 1965 
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Absolute maximum ratings® 


Parameter Symbol Units 


sextuple DTL NAND gate 
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Supply voltage ............. +10 volts 
Input voltage .............. +10@) volts 
Output voltage ............. +7@ volts 
Ambient storage temperature .. —65to+175| °C 
Ambient operating temperature —55 to +125  & 


WM 296G 


Values at temperature 


Parameter Symbol Limit Units 
—55°C +-25°C +125°C 


Static electrical characteristics for V.. — + 6.0 volts 


Total power consumption 


Outputs ZERO-state ... 2.2... 2.00.04. Pe, O 104 mw 
Outputs ONE-state .........0. 0.00006. P., 1 54 mw 
BOOT. CHULY  CYC1S cei weterericenseciccias ingnttiyientiss Pe 78 mw 
Pe. 53 mw 
Input current, input grounded............. lin 1,50 ma 
lin ma 
Input logic levels 
ZERO-state .... 0.20... ce eee Vmin, O 1.70 volts 
ONE-state ...........2.5 . Sipe Vmax, 1 0.60 volts 
Input diode reverse current............45. Ir 25.0 pa 
With Vij = 10 ¥ Vein = 0 Veewitithoxines 1.0 ua 
Output current with Vin = Vmins 1......-... lout 9.0 ma 
at specified Vce(sat) ....... ce eee Vce(sat) 35 volts 
Output short circuit current............... Isc 1.50 ma 
with Vj, = O volts... ... ~ sswaravesiw sexes 0.8 ma 
Output voltage with lout = O .. 2... we ee eee Vout 5.40 volts 
and Vi, = Vmax, O .-.... ae Hamers 3 
Fan-out available each gate. ...........5.., Fo 10 
for Veo == 6.0 volts F5% . wie cceeceseuse s Fo 6 
ZERO-state noise margin@............2048. AVn, 9 0.25 volts 
ONE-state noise margin@)................ AVn, 1 3.70 volts 


Dynamic electrical characteristics for V.. — + 6.0 volts 


Switching time (see Figures 1 and 2) 


TUENFON. TIMG S22 5 2S. See oe eee ns 

Turn-off tiM@ 2... ee. we ee es ops ns 

Average switching time.............. ns 

(Ton -- Toff) — 2 Pome cites Cap Seba: tes, CAE: AS ns 
Ring propagation delay time (see Figure 11) 

ring of 15 gates, Cp = 10 pf)......... ns 


@ Limiting values beyond which the serviceability of the device may be impaired. 

@ These terminals must not be biased negatively with respect to ground. 

@ Minimum ONE-state noise margin is given by (Vout, Min—Vmin, 1) where Vout is the minimum ONE-state output, and 
Vminyl is the minimum ONE-state input for ZERO-state output. Minimum ZERO-state noise margin is given by Vmax, 0 — 
Vce(sat) where Vmax is the maximum input voltage for a ONE-state output and Vce(sat) is the maximum output voltage 
in the ZERO-state at rated fan-out (6 or 11). 


Switching time test circuit and waveforms 


c 6.0v input pulse 
! Veco , 
| NAND gate input pulse 100% gate output 
| equivalent load 100% 
input output | R 36K2+1% gate output 
A B | Ov 
| 


pulse 
generator 


| 

gate i 
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50 2 
Figure 2 Average switching time: Tavs = Ton + Tort + Tot 


os ae an enue as ow = ow ow oe os wee ee oe 


Input pulse is 15 ns rise and fall, 200 ns 
width, 6 volt amplitude, and 100 kc repeti- 
tion rate. 
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Figure 1 Total capacitance C, is 10 pf which includes 
test jig and scope probe. Unused inputs are 
open circuited. 
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Typical electrical characteristics (~w) 


Output and input current versus 
temperature and supply voltage 


Output saturation characteristic 
versus temperature 


Input current, |J,,, ma 
Output voltage, volts 


Vie 0. 45 v for |. 


Vi, = 2.3 v for |, 
V,, = Ov for I, 


L7vat 125°C 
2.0vat 25°C 
2.3 v at —55°C 


-55 —25 0 25 50 75 100 125 
Figure 4 Ambient temperature in °C 


Output voltage versus input 
voltage and temperature 
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~ Vest = 0.45 v for lous 4 4, Fan-out = 1 er 
V,= 2.3 for lon gL OKA load) PT 
Vi,— Ov for I,, ; Vi. = 6.0 v 
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: Input voltage, volt 
Figure 5 Figure g nput voltage, volts 


V out = 0.45 v for lout 
Vi, = 2.3 v for Io. 


7 Vi, = Ov for I,, " 
: ge] 8 
FI S a 
oz = oD 
¢ = 8 
3 E = 
3 ~ = Fan-out = 6 
7 a . (600 © load) 
= ~ Vic = 6.0 volts 
| 2 J 4 6 8 1.0 — 0 3.0 
. Ambient temperature in °C 5 Input voltage, volts 
Figure 6 Figure 9 
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®) Typical electrical characteristics 


Power consumption (50% duty cycle) Fan-out test circuit (all gates) 
r ee eee 71 
| V..=6.0V 
| 
Scope i 
6.0 a on Pease Hearne 5 
Ov 


Other inputs (Vo,) held at: 

|—state, V,, = 2.0 vde, dashed lines 

O—state, V,, = 0.4 vdc, solid lines 

See figure 13, below 

Cg = 35 pf exclusive of device 
capacitances. 


Power consumption, milliwatts 


Figure 12 


Ambient temperature in °C 


Figure 10 


Ring propagation delay time versus 


supply voltage and temperature Propagation time versus fan-out 


Fan-out of one each 
C, is capacitance at each output 
Unused inputs open 


Ring propagation delay time, ns 


Pair delay per gate, ns 


Trpd= (30 * f,,,)73 


osc 


Supply voltage V.., volts 


0 2 4 6 | 8 10 12 Fan-out 


25°C power consumption per gate, milliwatts Figure 13 


Figure 11 
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